Function of the ABC signature sequences in the human multidrug resistance protein 1.
Human multidrug resistance protein 1 (MRP1) is a membrane ATP-binding cassette transporter that confers multidrug resistance to tumor cells by effluxing intracellular drugs in an ATP-dependent manner. The mechanisms by which transport occurs and by which ATP hydrolysis is coupled to drug transport are not fully elucidated. In particular, the function of the signature sequences in the nucleotide binding domains (NBDs) of MRP1 is unknown. We therefore investigated the effect of mutation of the signature sequences (G771D and G1433D) and of the Walker A motifs (K684M and K1333M) in the NBDs on the 8-azido-[alpha-32P]ATP photolabeling and 8-azido-[alpha-32P]ADP vanadate trapping of MRP1. Both mutations in the Walker A motif almost completely inhibited the labeling of the mutated NBD with 8-azido-[alpha-32P]ATP but not the labeling of the other intact NBD. In contrast, the G771D mutation in the signature sequence of NBD1 enhanced the labeling of NBD1 but slightly decreased the labeling of NBD2. The G1433D mutation in the signature motif of NBD2 enhanced the labeling of NBD2 but did not affect the labeling of NBD1. These effects were all substrate-independent. Photolabeling of NBD2 and a very slight photolableing of NBD1 were detectable under vanadate trapping conditions with 8-azido-[alpha-32P]ATP. Trapping at both NBD1 and NBD2 was almost completely inhibited by K684M and K1333M mutations and by the K684M/K1333M double mutation. The G771D mutation completely inhibited trapping at NBD2 and considerably inhibited trapping at NBD1. However, whereas the G1433D mutation also considerably inhibited trapping at NBD1, it only partially inhibited trapping of NBD2, and the trapping could still be enhanced by leukotriene C4. Our findings suggest that both signature sequences of MRP1 are involved in ATP hydrolysis and must be intact for the ATP hydrolysis and the transport by MRP1.